Effect of anesthesia on CBF, MAP and fMRI-BOLD signal in response to apnea.
Systemic effects of anesthesia on the dynamics of the apnea-induced Blood Oxygen Level Dependent (BOLD) signal is still not clear. In the present study, the dynamics of the fMRI-BOLD signal and blood flow using laser Doppler flowmetry (LDF) was studied in rats in response to apnea. Two anesthetics namely pentobarbital and urethane, hypothesized to have distinct effects on the mean arterial blood pressure (MAP) were used. During normoxic baseline conditions, MAP decreased in response to apnea in rats anesthetized with pentobarbital but increased with urethane. However, MAP did not change significantly in response to apnea during hyperoxic or hypercapnic baseline conditions with both anesthetics. LDF increased in response to apnea during normoxia, hyperoxia or hypercapnia and was influenced by MAP during normoxia. Apnea-induced BOLD signal dynamics was similar with both anesthetics, dominated by an alteration in arterial blood oxygenation and independent of changes in MAP. Our results suggest that anesthesia-dependent MAP change modulates the apnea-induced cerebral blood flow (CBF) response but has a minimal effect on the fMRI-BOLD signal probably due to uncoupling of CBF and oxygen consumption.